Angiotensin II stimulates NHE3 activity by exocytic insertion of the transporter: role of PI 3-kinase.
Low-concentration angiotensin II (Ang II) stimulates Na+/H+ exchanger 3 (NHE3) activity in renal proximal tubule mainly via angiotensin II type 1 (AT1) receptors. The mechanisms that mediate the increase in NHE3 activity elicited by Ang II remain incompletely settled. To assess a potential role of NHE3 trafficking in the Ang II effect, NHE3 activity was measured by H+-driven initial rate of 22Na uptake resistant to 50 micromol/L of the Na+/H+ exchange inhibitor cariporide (HOE642), and sensitive to 300 micromol/L ethyl isopropyl amiloride (EIPA), in a model of cultured proximal tubular cells (MKCC), in which functional apical NHE3 and AT receptors are normally present. Apical expression of NHE3 protein was determined by cell surface biotinylation and immunoblotting. Ang II (10-10 mol/L, 43 minutes) increased NHE3 activity and biotinylated NHE3 protein without any change in total amount of NHE3 protein. Both effects were suppressed by specific AT1 receptor antagonists. When 2-mercaptoethanesulphonic acid (MESNA) was used to cleave biotin from all apical proteins, intracellular biotinylated NHE3 protein remained unchanged after Ang II incubation compared to control. When sulfo-N-hydrosuccinimide (NHS)-acetate was used first to block all apical reactive sites, an increase in biotinylated NHE3 protein was observed following Ang II incubation. To evaluate the role of phosphatidylinositol 3-kinase (PI 3-kinase), the specific inhibitor wortmannin was used. It suppressed Ang II-induced increase in NHE3 activity and trafficking. Furthermore, latrunculin B, inhibitor of actin filament polymerization, prevented both Ang II stimulatory effects. Ang II stimulates NHE3 activity, at least in part, by exocytic insertion of the protein into the apical membrane. This effect is mediated by PI 3-kinase and required integrity of actin cytoskeleton.